Determination of mRNA, and protein levels of p53, MDM2 and protein kinase CK2 subunits in F9 cells after treatment with the apoptosis-inducing drugs cisplatin and carboplatin.
Protein kinase CK2 is a pleiotropic serine/threonine kinase which has been shown to phosphorylate numerous substrates. Evidence is accumulating that CK2 may exist complexed to a variety of cellular proteins, e.g. p53, MDM2, and A-Raf. Here, we explored the effects of the chemotherapeutic drugs cisplatin and carboplatin on the mRNA and protein levels of p53, MDM2 and CK2 in a murine teratocarcinoma cell line F9. Northern and Western blot analyses were performed and the CK2 activity was determined. The degree of apoptosis after drug treatment was assessed using the TUNEL test. Six hours after cisplatin and carboplatin treatment, the RNA level of p53 dropped by 59% +/- 9% and 86% +/- 8% respectively, whereas the observed level of p53 protein rose to 7 and 10 times over the untreated control, respectively. Treatment with 33 microM cisplatin prompted apoptosis as early as 4 h after drug treatment. More than 50% apoptotic cells were seen after 6 h. We conclude that cisplatin and its second generation drug carboplatin act similarly i.e. both drugs cause a concomitant decrease in p53 mRNA and an increase in p53 protein level. After 4 h treatment with either of the two drugs, p53 levels reach a threshold which leads to the initiation of apoptosis.